Abstract This brief report describes results on study retention among minority men who have sex with men (MSM) from a 12-week, social networking-based, HIV prevention trial with 1-year follow-up. Participants, primarily minority MSM, were recruited using online and offline methods and randomly assigned to a Facebook (intervention or control) group. Participants completed a baseline survey and were asked to complete two follow-up surveys (12-week follow-up and 1-year post-intervention). 94 % of participants completed the first two surveys and over 82 % completed the baseline and both post-intervention surveys. Participants who spent a greater frequency of time online had almost twice the odds of completing all surveys. HIV negative participants, compared to those who were HIV positive, had over 25 times the odds of completing all surveys. HIV prevention studies on social networking sites can yield high participant retention rates.
Introduction
The Internet has been an effective tool in clinical research for quickly recruiting large participant samples [1] [2] [3] . However, retaining participants in these studies has been difficult [4, 5] . Retention has generally been below 70 %, with the lowest retention rates in longer study intervals and among minority populations [2, 6, 7] .
Social networking platforms have rapidly increased in membership, allowing them to be potentially useful tools for increasing participant retention in research studies [8] . Social networking technologies (e.g., Facebook), allow people to use multi-media communication methods, including chatting, sending pictures, and sharing videos [9] . Minority populations, such as African Americans and Latinos, are the fastest growing social networking users [10] , supporting findings that these populations find social networking technologies to be acceptable and engaging platforms for health research [11] . The multiple features in social networking sites, such as chatting, sending message, making wall posts, and uploading videos, can be used to enhance more traditional Internet retention methods. Because participants are already communicating via social networking technologies, these technologies might be easily integrated into clinical research as tools for increasing participant retention.
This brief report describes results on overall study retention as well as predictors of retention in the Harnessing Online Prevention Education (HOPE) UCLA study, a social networking-based, 12-week, randomized controlled HIV prevention trial with 1-year follow-up.
controlled trial on Facebook. The social media-based peerled HIV prevention intervention was designed to test whether participants receiving HIV prevention information over closed Facebook groups, compared to those receiving general health information over closed Facebook groups, would be more likely to request an HIV self-testing kit and report decreased sexual risk behaviors [12] . Six participants completed only the initial survey items and were dropped from the study. Four participants were found to have completed multiple surveys. The second of their responses was included (Fig. 1) .
Participants were recruited through online and offline methods. Participants were recruited online through the following methods: (1) a Facebook fan page listing study information (2) Website banner advertisements or posts on Craigslist, and (3) paid targeted banner ads and outreach on social networking sites, such as Facebook and Myspace. Participants recruited offline were recruited both through the help of local organizations and clinics (such as the Los Angeles Gay and Lesbian Center), bars, and venues serving men who have sex with men (MSM). These venues were provided fliers to distribute that were culturally-tailored to African American and/or Latino MSM. Participants were also able to refer other participant and were not paid for their referrals.
Interested participants were provided with a link to a webpage with contact information and study details. Participants were screened to ensure they fit inclusion criteria: male, 18 years of age or older, living in Los Angeles, has a Facebook account, and has had sex with a man in the past 12 months. Participants consented to the study online. In order to recruit predominantly minority participants, we first recruited 70 % of the sample from African American and/or Latino populations, then opened enrollment to MSM from other populations.
Facebook Connect is an application created by Facebook that can be used to validate whether someone is a current Facebook user. This tool can also be used in online studies to reduce the likelihood that participants will respond to multiple surveys (repeat respondents) [8] . After completing eligibility screening and consent, participants were requested to input their Facebook username and password into Facebook Connect to verify that they were uniquely registered Facebook users. After Facebook verified the participant's status, he was asked to input his email address and contact phone number, and sent a notification 'thank you' email stating that he would be contacted once the study was ready to begin.
After 112 participants had been enrolled and completed a baseline survey, the study was ready to begin. Participants were paid $30 in gift cards to an online store to complete the baseline survey and were randomly assigned to one of two HIV intervention or general health (control) groups. Over 12 weeks, participants in each group received group-specific content from African American and Latino MSM peer leaders who had been recruited and trained in ways to communicate online about either HIV prevention (HIV intervention group) or general health (control group) [12, 13] . Participants were paid $40 in gift cards to complete a post-intervention (12 week follow-up) survey. After completion of the 12 week randomized controlled trial, the Facebook groups remained online but participants and peer leaders in both conditions were informed that the study had officially ended. Participants were sent a personal email and received a group wall post informing them they could receive a free HIV testing kit at 6 months post-intervention. Participants were contacted 1 year after completing the postintervention survey and offered $50 in gift cards to complete a final (1-year follow-up) survey (approximately 15 months after completing the baseline survey). For each survey, participants were contacted initially through personal email. If they did not respond through this method they were then contacted additional times, through personal email, Facebook email, Facebook wall posts, and the phone numbers they provided during consent. Participants were also able to respond to the group Facebook wall posts.
The 92-item survey included questions on demographics, social media and Internet use, sexual and drug-related risk behaviors, HIV status, and perceptions of HIV stigma. Demographics items focused on age, race, place of birth, income and education. Social media and Internet use questions addressed issues such as the amount of time spent online and comfort using the Internet to seek health information. Sexual and drug-related items addressed participant likelihood of engaging in sexual and drug risk behaviors, such as unprotected sex and use of drugs or alcohol during sex. HIV status items asked about experience testing for HIV and receiving results from this test, such as ''How many times have you tested for HIV in the past 3 years?'' Additional information is available regarding study main outcomes and results [14] . Descriptive statistics on demographic information, recruitment methods, intervention group, and HIV/sexual risk behaviors are presented by number of completed surveys for each participant. Multiple logistic regression was used to assess the relationship between completion of all three surveys (complete study retention, including baseline and two follow-up surveys) with age, education, race, intervention group, recruitment method (online vs. offline), amount of time online, and HIV status entered as multiple predictors.
Results
Participants were MSM who were primarily Latino and African American (59.8 % Latino, 27.7 % African American, 12.5 % Other). Over 93 % of participants completed the 12-week post-intervention survey, 94 % completed two out of the three surveys, and over 82 % completed all three surveys (including the baseline and both follow-up surveys). Approximately 70 % of participants from each racial/ethnic group completed all three surveys, with African Americans and Latinos completing a larger proportion compared to ''Other'' participants. Greater than 90 % of participants who had a bachelor's or graduate level degree completed all three surveys while over 70 % of those with less than a bachelor's degree completed all three surveys. Responses to each survey appeared fairly similarly across group and method of recruitment (Table 1) . Table 2 presents the results from the multiple logistic regression. Participants who spent a greater frequency of time online had almost twice the odds of completing all surveys. Participants who were HIV negative, compared to those who were HIV positive, had over 25 times the odds of completing all surveys. a Includes all participants who were eligible for the study and assigned to a social network group based on inclusion criteria b Referral method was first asked during the second survey. Participants were able to skip this item if they did not remember, explaining the reduced participant response rates for this item c Although the majority of participants in this column completed the first follow-up, this includes participants who completed either the first or second follow-up
Discussion
Results suggest that social media technologies can be used to obtain high study retention rates among minority populations. Participants who spent a greater amount of time online and were HIV negative were more likely to have higher retention, suggesting that convenience and health status affect participation in health-related studies.
The high rates of retention in this study (for a review of comparative retention rates in online studies, see [2] ) suggest that social networking technologies may help to improve study retention. Participants, especially among minority populations, are already using social networking technologies [15, 16] . Integrating these tools for retention makes study retention easier for participants because they can communicate with study personnel using an efficient communication tool they already use in their daily lives. This claim is supported by the increased retention among participants who were more frequently online, as it is easier for participants to complete an online study if they are already online. To increase retention, it is important for researchers to understand study populations and provide tools that are suited for their needs.
Social networking platforms may be combined with traditional retention methods (such as email and phone reminders) [2] to provide added communication tools for study retention. In addition to email or telephone reminders, linking to a participant's online social network provides the researcher with a number of helpful contact methods, such as through the social networking email, chat, fan pages, and group/forum discussion walls. Use of Facebook Connect can also be useful to improve data quality by filtering out participants who might typically complete multiple surveys and be less likely to complete follow-up surveys [8] . Finally, participants may be more committed to responding to survey and study requests if they are contacted through social networking technologies because much of this activity might be publicly viewable and susceptible to social influence and perceived norms [17] . For example, in contrast to a phone call or email where the sender has no information about the status of the participant, the sender of a social networking communication can often see whether the receiver has viewed the contact attempt, or whether the receiver has recently been active on the site. Because of this ability to view activity (if participants choose to allow activity to be viewed in their privacy settings), participants might feel a greater responsibility to respond to requests for study information in a timely manner. However, to ensure participant safety and security, number of attempts to contact participants should be limited and participants should be reminded of their ability to adjust privacy and security settings.
This study is limited by the number of items we measured related to retention. In addition, we were unable to separate retention resulting entirely from social networking technologies versus other methods such as telephone and email. Recently, Facebook has implemented a feature that allows tracking of contact attempts. These data will be helpful in assessing methods for participant contact. Finally, the high overall rates of retention in this study make it difficult to detect group differences in retention. However, we hope that these methods can be replicated in future studies to achieve high retention rates across groups. A future randomized controlled trial using these methods compared to a standard retention control group may help to provide further insights.
This brief report suggests that social networking technologies can be integrated as tools for increasing retention in research. As participants discover innovative ways to communicate with each other, researchers may find value in using those technologies as methods for study engagement and retention. 
